Molten salt is a form of material considered promising for constituting the flowing-liquid-type blanket in fusion reactors"'. A possible alternative form, which is liquid metal-e.g. Li alloy-possesses the drawback of:small resistivity, which is conductive to pressure loss when traversing the magnetic field provided for plasma confinement in the reactor This drawback does not affect the molten salt, which on the other hand is liable to seriously corrode the conduit wall, with the aggravating effect of the electromotive force induced by the magnetic field"). Such corrosion will propagate along the conduit circumference, following the distribution of the electromagnetically-induced current across the interface between conduit wall and molten salt.
Several workers")-"" have analyzed the distribution of the emf and current induced in an electroconductive flow traversing a magnetic field, with a view to application in the development of an electromagnetic flowmeter. Kelly" analyzed these reports and applied the result to his study on the corrosion of a circular pipe conducting various aqueous solutions. His aim was to simulate the behavior of a flowing-liquidtype blanket under magnetic field, using the same assumptions as adopted in the foregoing reports for such factors as (a) system stability, (b) radial symmetry of the velocity profile, spatial uniformity of the (c) materials and (d) of the magnetic flux density, (e) uniform pipe section along axis of the flow, and (f) ohmic contact of pipe with fluid. The assumptions (a),-,(e) above should be valid for a molten salt flow of small Stuart number", but the last assumption (f) may be difficultly applicable in practice to an actual flow through metal pipe of electrolytes such as a mixture of molten salts, especially when strongly polarized.
In such case, the polarization resistance would largely determine the contact resistance, which would consequently deviate largely from Ohm's law. Such non-ohmic resistance would then largely determine the intensity of the current crossing the fluid-wall interface.
This circumstance pertains all the more particularly to the small-bore pipes envisaged for use in model blankets"zx19', on account of the small values that would apply to the ratio between polarization conductance and the conductance of the molten salt (<10-s (14, (")), which should reduce to practically negligible proportion the effect of the bulk resistance of the molten salt.
In such cases, the necessity arises of taking into account the change thus brought to the contact resistance, if the current distribution requires to be accurately calculated.
The foregoing considerations have led us to propose the following simple method of introducing the non-ohmic and/or non-uniform contact resistance into Kelly's analysis(12).
Derivation
The model blanket and the coordinate system on which our derivation is based are shown in Fig. 1, where a is made of Ni, of the dimentions a =0.0250 m and b=0.0275 m, the potentials f(0) and w((b), together with the current density J(0), can be estimated from the published values of u'f"), a-,;,") and e"), and prove to be approximately expressed by Eqs. ( 1  3 ) , respectively.
It is noteworthy that the potential ,(0) given by Eq. ( 1 ) is much smaller than the emf Of (0). In other words, (p) can be regarded as constant and little affected by the current J(0). This potential would, under these circumstances, be controlled mainly by the polarization conductance K. This enables us to replace 0,0(0) in Eq.
( 3 ) by a potential constant 00, and to constrain the current f(0), we can in association with the uniformity assumption set forth in the previous section, derive the equation ( 4 ) where IC (q5) represents the polarization conductance, which we hereafter deal with as a function of the angle 0. Starting from this equation, we derive <<B V(a) a sin0 , in the fluid next to the wall, B V(a) a sin0 , ( 1 ) ( 2 ) and the radial current density, at the interface,
where the ratios A is defined by au,/a-f, 6 by crfIK and 13 by (b-a)/(b+a), while V(a) denotes the flow velocity averaged over the whole cross-section of the flow of radius a. Assuming that the fluid is an eutectic mixture of NaNO, and KNO3, and that the pipe ( 5 ) in which the integration in the numerator vanishes when the angular distribution of IC(0) is symmetric in reference to the axis of the magnetic field in Fig. 1 , i.e. K(0)= 95) (6) where 01 represents (-p).
Equation ( 6 ) is obviously satisfied when the polarization curve along the pipe wall circumference is unchanged over its entire length, and is symmetric in reference to the point of zero current on the polarization curve. If in practice the curve is given as function of the angle gb(") in the form SHORT NOTE (K. Tsunekawa, K. Kawamura)J, Nucl. Sci. Technol., ( 7 ) where Jo represents the exchange current density, a the transfer coefficient, n the charge-transfer valency, F the Faraday constant, R the gas constant, T the absolute temperature and C(0) the potential difference {Pf(0)-00}, then ( 8 ) where .10() expresses the modified Bessel function of the order zero, 
Conclusion
We have thus succeeded in introducing the non-ohmic and/or non-uniform contact resistance into Kelly's analysis, for the case of large contact resistance and small resistivity of pipe wall. This approach should be applicable to many other electrolyte-metal systems to contribute to corrosion studies. 
